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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to La Stampa used as the shaping matrix for fabricating 
optics, such as an optical disk substrate, and an aspheric lens, prism, the component for optical recording 
media, an optical element, etc. 
[0002] 

[Description of the Prior Art] Imprinting the shape of surface type of La Stampa to mold goods at 
shaping and coincidence is carried out to manufacture of an optical disk substrate or a lens by inserting 
in plastics (resin) in the metal mold mold cavity which supported La Stampa (shaping matrix), and 
pressurizing it. 

[0003] An example of such shaping metal mold is shown in Fig. 1. It is the injection-molding metal 
mold for fabricating with an optical disk substrate etc., this drawing has the movable side metal mold 2 
and the fixed side metal mold 5, and when the movable side metal mold 2 is closed, it forms the shaping 
cavity 7. The front face 8 as for which the cavity 7 side of the movable side metal mold 2 carried out 
mirror polishing is made to support sheet-like metal La Stampa 1, and the periphery is further pressed 
down by the periphery ring member 4. The periphery ring member 4 also constitutes the peripheral wall 
of a cavity 7. Drawin g 1 shows the condition that metal mold closed, and the cavity 7 is formed. In this 
condition, resin is introduced into a cavity 7 with predetermined compacting pressure through the gate 6 
of the gate member 12 from a feed hopper 3, and shaping is performed. In addition, the metal mold of 
drawing 1 has the gate cut member 9 which constitutes the gate cut section 10 used for punching of a 
Plastic solid with the fixed side metal mold 5, and has the vent section 1 1 which makes resin 
impregnation easy further. The movable side metal mold 2 is manufactured and quenched from steel, 
and what was ground with high precision is used. The reason for grinding movable side metal mold in 
this way is for La Stampa to slide on the front face 8 of movable side metal mold by telescopic motion 
by heat. 

[0004] Speaking concretely, the clamp face to the temperature as melting resin with the same front face 
of La Stampa and metal mold being the same temperature as the front face 8 of movable side metal 
mold, and, moreover, being pressed by the resin pressure force. When it does so, La Stampa will move 
along a front face 8 by heat and the pressure. Therefore, when it fabricates repeatedly using the above 
metal mold, the clamp face to the metal mold of La Stampa 1 will receive damage for every shot by 
friction, will produce a crack, and will imprint the marks of a crack on the front face of mold goods. 
Since La Stampa is restrained by extent with which nothing is allowed the shape of a disk and a certain 
amount of rotation is allowed a core, it becomes composition of movement of radial and a hand of cut, 
and the method of outside becomes large, and local movement of La Stampa by the telescopic motion at 
the time of shaping serves as a deep blemish with a use count. 

[0005] For this reason, although covering the front face 8 by the side of a cavity with wear-resistant 
film, such as TiN, is performed, sufficient abrasion resistance and low friction nature are not obtained. 
[0006] Moreover, lengthening useful life longevity of La Stampa is indicated by by covering a diamond- 
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like thin film to the clamp face to the metal mold of La Stampa used as a shaping matrix, and attaining 
wear-resistant improvement and the wear-resistant reduction in friction in the patent No. 2826827 
official report. 

[0007] Furthermore, La Stampa which formed the diamond-like carbon layer through the direct or 
adhesion strengthening layer on nickel sheet metal which has detailed irregularity is indicated by JP,3- 
19154,A, and it is indicated that repeat use is attained by this many times. 

[0008] However, dealing with the problem which it is inadequate in respect of reinforcement in addition, 
and a defect, like a blemish goes into La Stampa by foreign matter mixing and adhesion of dust, dust, 
etc. occasionally in the case of the La Stampa use arises also by such approach, and becomes unusable 
again was inadequate. 
[0009] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is being attached and used for 
metal mold, mainly preventing generating of the trouble by aggravation of a blemish's entering by 
foreign matter mixing and adhesion of dust, dust, etc., while preventing generating of an abrasion in La 
Stampa used as a shaping matrix, and increasing useful life longevity. It is pulling out enough good 
properties, such as refractoriness with the property of an original diamond-like carbon film, i.e., wear- 
resistant improvement, the reduction in friction, and partner material, and a rise of surface hardness, and 
giving a blemish prevention function further in detail. 
[0010] 

[Means for Solving the Problem] The above-mentioned purpose is attained by following this invention. 
(1) La Stampa which formed with the base material which carried out hardening processing which raises 
the degree of hardness of an ingredient for the surface type-like imprint side and/or its opposite side to 
mold goods, and covered the diamond-like carbon film on this base material. 
[0011] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. La Stampa (shaping 
matrix) of this invention should have covered the diamond-like carbon film to the base material which 
carried out hardening processing which raises the degree of hardness of an ingredient. 
[0012] To the base material which carried out hardening processing, the surface type-like imprint side 
and/or its opposite side to the mold goods of La Stampa may cover a diamond-like carbon film, it may 
be the field of these both preferably, and may be the whole surface including these both sides further. 
[0013] That La Stampa of this invention is mainly attached and used for metal mold, and covers a 
diamond-like carbon film to the base material which carried out hardening processing in such La Stampa 
may be the whole surface which is a surface type-like imprint side to the mold goods of La Stampa, 
and/or a clamp face to metal mold, is both an imprint side and a clamp face preferably, and specifically 
includes these both sides further. 

[0014] When a diamond-like carbon film carries out hardening processing in addition to good 
properties, such as refractoriness (the passivation effectiveness) with the abrasion resistance which it 
originally has, the reduction in friction, and partner material, and improvement in surface hardness, 
generating of the abrasion by friction produced for every shot can be prevented. Moreover, the trouble of 
aggravation of La Stampa, like a blemish enters can be prevented by foreign matter mixing and adhesion 
of dust, dust, etc. at the time of the handling of La Stampa. Consequently, reinforcement of La Stampa is 
attained and useful life longevity increases. It is more desirable to carry out hardening processing to both 
sides, and to cover a diamond-like carbon film to them, when raising such effectiveness. 
[0015] Since it becomes a thin film do not give deformation to a base material by hardening processing, 
and smooth [ a diamond-like carbon film ], and uniform even if it carries out hardening processing to the 
base material into which the detailed slot etc. was processed, when the imprint side of La Stampa shall 
be processed for a detailed slot etc., the fine structure of a slot etc. is maintained. For this reason, 
without having a bad influence on a function to La Stampa, it can be based on the blemish of the fine 
structure, and this, and can divide and apply to them, and troubles, such as deformation, can be 
prevented. 

[0016] Such effectiveness is not acquired by hardening processing or diamond-like carbon film 
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covering, but is inadequate. [ of just either ] 

[0017] As for La Stampa of this invention, it is desirable to use, when producing optics, such as an 
optical disk substrate, and an aspheric lens, prism, the component for optical recording media, an optical 
element, etc. from a resin ingredient (especially organic resin ingredient), and it is suitable for 
production by the injection-molding method. In addition, the fine structure of the slot of an imprint side 
etc. is suitably chosen by the purpose of use etc. 

[0018] Such La Stampa cuts by usually using a photopolymer on the glass plate which carried out polish 
finishing, and is produced with nickel electrolysis plating after development. For this reason, the base 
material of La Stampa is usually nickel. 

[0019] In addition, you may be the nickel alloy with which elements other than this (for example, 
aluminum, Ti, C, Nb, Ta, Fe, Co, W, Cr, Co, etc.) were contained in nickel 0.01 to 50% (mass 
percentage). 

[0020] It may be nickel or a nickel alloy to especially be obtained by production by nickel electrolysis 
plating, and the element contained in a nickel alloy in this case may be one or more sorts in P, B, Cu, W, 
Sn, Pb, Mo, Co, Tl, Fe, Zn, and Mn. 

[0021] Surface hardening, such as diffusion osmosis which diffuses HOU-izing, nitriding, carburization, 
sulfurizing, a metal, or semimetals (for example, Cr, Si, aluminum, Zn, Mo, W, Ti, Ta, etc.), is used 
preferably, and the hardening processing to such a base material has especially desirable HOU-ized 
processing. 

[0022] There are the formation of a gas hoe (specifically the 3 chlorination boron method, the diboron 
hexahydride method), formation of a powder hoe, a borax bath method, a fused salt method, electrolysis 
hoe-ization, etc., a gas hoe-ized method is desirable to hoe-ized processing, and the diboron hexahydride 
method etc. is preferably used for it. 

[0023] If a front face is HOU-ized, the HOU-ized layer of the thickness according to HOU-ized 
conditions can be obtained to a surface layer. Generally, the thickness of a HOU-ized layer is in the 
range of 1 Onm - 1mm from a base material front face. Generation of a HOU-ized layer can be checked 
by scanning microscope observation of a base material cross section, and, thereby, it can ask for 
thickness. 

[0024] In addition, while a HOU-ized layer has good adhesion with parts other than the HOU-ized 
stratification section of a base material by the high degree of hardness, in order for toughness to fall, it is 
necessary to choose HOU-ized layer thickness suitably according to a use application or conditions. 
[0025] Compared with processing before, the degree of hardness of the base material by surface 
hardening, especially hoe-izing is Vickers hardness Hv, and rises by about 1.1 to 10 times. For example, 
although Vickers hardness Hv of pure nickel is about 150, one 1.1 to 10 times the degree of hardness of 
this is obtained by HOU-ization. Moreover, although the rise of a degree of hardness changes with 
classes of metallic element in which it is contained in the case of the alloy, generally, a high degree of 
hardness is obtained from this, and by this invention, a metallic element which serves as a high degree 
of hardness is chosen, and it adds as mentioned above. In addition, measurement of a degree of hardness 
is JIS. ZIt is based on 2241. 

[0026] In this invention, the diamond-like carbon film used as the covering film, i.e., the DLC (Diamond 
Like Carbon) film, is a high degree-of-hardness carbon film which excited the hydrocarbon, and was 
disassembled and obtained, and it may be called diamond Mr. carbon, i-carbon film, etc. The DLC film 
has the property which was [ be / chemically / that there is abrasion resistance other than a high degree 
of hardness, that a flat front face is obtained, / it / inactive ] excellent. 

[0027] The DLC film is indicated by JP,62-145646,A, 62-145647, New Diamond Forum, volume [ 4th ] 
No. 4 (October 25, Showa 63 issue), etc., for example. 

[0028] Moreover, in Raman spectroscopic analysis, the diamond which has the peak of the broadcloth 
Raman (1520-1560cm-l) absorption in 1550cm-l, and has a sharp peak in 1333cm-l, and the graphite 
which has a sharp peak in 1581cm-l are matter which has clearly different structure as indicated by the 
above-mentioned reference (New Diamond Forum). 

[0029] The above-mentioned DLC film is film which uses the carbon and hydrogen of an amorphous 
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condition as a principal component, as described above, and when sp3 association of carbon exists at 
random, it is formed. The C:H atomic ratio of DLC is usually 95 to 60:5 to about 40. when the thickness 
of the DLC film obtains abrasion resistance -- 0.01-10 micrometers Further 0.3-5 micrometers it is - 
things are desirable. 

[0030] Moreover, in addition to carbon and hydrogen, the DLC film may contain one sort of Si, N, O, 
and F, or two sorts or more. In this case, when a basic presentation is expressed as CHxSiyOzNvFw, as 
for a diamond-like carbon film, it is desirable that x showing a mole ratio, and y, z, v and w are 
0.05<=x<=0.7, 0<=y<-3.0, (X=z<=1.0, 0<=v<=1.0, and 0<=w<=0.2, respectively. 
[0031] The DLC film can choose the presentation suitably by changing the presentation ratio according 
to the purpose of use etc. — oleophilic extent is changeable. 

[0032] the absorption peak in the Raman spectroscopic analysis of the DLC film - above - 1550cm-l - 
broadcloth (1520-1560cm-l) ~ although it has absorption, it may change about [ **100cm - ] one by 
containing the above-mentioned element after this 

[0033] The DLC film can be formed by the plasma-CVD method, ionization vacuum deposition, a 
spatter, etc. 

[0034] When forming the DLC film by the plasma-CVD method, membranes can be formed by the 
approach indicated by JP,4-41672,A etc. Although the plasma in a plasma-CVD method may be any of a 
direct current and an alternating current, it is desirable to use an alternating current. As an alternating 
current, it is possible from several Hertz to microwave. Moreover, the ECR plasma indicated by the 
diamond thin film technology (united engineering center issue) etc. is also usable. Moreover, bias 
voltage may be impressed. 

[0035] When forming the DLC film by the plasma-CVD method, it is desirable to use the compound 
belonging to the following group for material gas. 

[0036] As a compound containing C and H, hydrocarbons, such as methane, ethane, a propane, butane, a 
pentane, a hexane, ethylene, and a propylene, are mentioned. 

[0037] As a compound containing C, H, and Si, there are methylsilane, dimethylsilane, trimethylsilane, 
a tetramethylsilane, diethylsilane, a tetraethyl silane, a tetrabuthyl silane, dimethyl diethylsilane, 
tetraphenylsilane, a methyl triphenyl silane, a dimethyl diphenyl silane, trimethyl phenylsilane, 
trimethylsilyl-trimethylsilane, trimethylsilylmethyl-trimethylsilane, etc. These may use together and 
may use a silane system compound and a hydrocarbon. 

[0038] As a compound containing C+H+O, there are CH30H, C2H50H, HCHO, and CH3COCH3 
grade. 

[0039] As a compound containing C+H+N, there are cyanidation ammonium, a hydrogen cyanide, 
monomethylamine, dimethylamine, allylamine, an aniline, diethylamine, an acetonitrile, an azo 
isobutane, a diary 1 amine, ethyl azide, MMH and DMH, a triaryl amine, a trimethylamine, triethylamine, 
a triphenylamine, etc. 

[0040] In addition, the compound containing Si+C+H, Si+C+H+O, or Si+C+H+N, etc. the source of O 
or the source of ON, the source of N, the source of H, etc. may be combined. 

[0041] as the source of O - 02 and 03 etc. ~ as the source of C+O ~ CO and C02 etc. - as a source of 
Si+H SiH4 etc. - as the source of H - H2 etc. - H2 O etc. as a source of N as a source of H+O as the 
source of N2 N+H - NH3 etc. - as the source of N+O - NOx, such as NO, N02, and N2 O, The 
compound of N and O which can be displayed as a source of N+C (CN) 2 etc. - as the source of 
N+H+F - as the source of O+F, such as NH4 F, - OF2, 02F2, and 03F2 etc. - you may use. 
[0042] What is necessary is just to determine the flow rate of the above-mentioned material gas suitably 
according to the class of material gas. As for 0.1-100Pa (0.001 - lTorr) and injection power, about 10W- 
5kW is [ a membrane formation pressure ] usually desirable. 

[0043] In this invention, the DLC film can be formed with ionization vacuum deposition again. 
Ionization vacuum deposition is indicated by JP,58-174507,A, JP,59- 174508, A, etc. However, as long 
as acceleration of the ionization gas for raw materials of a protective coat instead of the approach 
indicated by these and the thing restricted to equipment is possible, the ion vacuum evaporationo 
technique of other methods may be used. 
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[0044] As a desirable example of the equipment in this case, the thing of the ion rectilinear-propagation 
mold indicated by JP,59- 174507, A or an ion deviation mold can be used, for example. 
[0045] Let the inside of a vacuum housing be a high vacuum to 10-4Pa (10-6Torr) extent in ionization 
vacuum deposition. The filament which is heated by AC power supply in this vacuum housing, and 
generates a thermoelectron is prepared, this filament is surrounded, a counter-electrode is arranged, and 
an electrical potential difference Vd is given between filaments, moreover, the electromagnetism which 
encloses a filament and a counter-electrode and generates the field of business in slight ionization gas 
closing depth — the coil is arranged. Material gas collides with the thermoelectron from a filament, and 
produces the pyrolysis ion and electron of plus, and this plus ion is accelerated with the negative 
potential Va impressed to the grid. A presentation and membraneous quality are changeable by adjusting 
the field of this Vd, Va, and coil. Moreover, bias voltage may be impressed. . 

[0046] What is necessary is just to use the same thing as a plasma-CVD method for material gas, when 
forming the DLC film with ionization vacuum deposition. What is necessary is just to determine the 
flow rate of the above-mentioned material gas suitably according to the class. 0.1-100Pa (0.001 - lTorr) 
extent of working pressure is usually desirable. 

[0047] In this invention, the DLC film can be formed by the spatter again, namely, the sputtering gas for 
spatters, such as Ar and Kr, - 02, N2, NH3, and CH4 and H2 etc., while introducing gas as reactant gas 
[ in addition, ] C, Si, Si02, Si3 N4, SiC, etc. may be used as a target, the hybrid presentation of C, Si, 
Si02, Si3 N4, and SiC may be used as a target, or two or more targets which contain C, Si, N, and O 
depending on the case may be used. Moreover, it is also possible to use a polymer as a target. The DLC 
film is formed by applying alternating current power (especially high-frequency power) or direct current 
power using such a target, carrying out the spatter of the target, and carrying out sputter deposition of 
this on a substrate. RF spatter power is usually about 50W -2kW. 10-3 to ten to 1 Pa (10-5 - 10-3Torr) of 
working pressure is usually desirable. 

[0048] Although it is common to form membranes directly to the base material which carried out 
hardening processing as for the DLC film, when acquiring still better adhesion, it may form membranes 
through an interlayer. As such an interlayer, there are some which are indicated by Japanese Patent 
Application No. No. 375444 [ ten to ], Japanese Patent Application No. No. 375445 [ ten to ], Japanese 
Patent Application No. No. 375446 [ ten to ], and Japanese Patent Application No. No. 375447 [ ten to ], 
for example. Moreover, an interlayer's membrane formation can be suitably chosen from a spatter, a 
vacuum deposition method, etc., and can be performed. 
[0049] 

[Example] Hereafter, an example explains this invention concretely. 

According to the general approach of an example 1 at-this-rate field, it cut using the photoresist and La 
Stampa for optical disk substrates was produced by the nickel electrolysis galvanizing method after 
development. 

[0050] HOU-ized processing was carried out for the clamp face (field supported by the front face 8 of 
the ejector-half metal mold of drawin g 1 ) to the metal mold of this La Stampa, and the imprint side of 
that opposite side on condition that the following. Gas hoe-ization (the diboron hexahydride method) 
performed hoe-ized processing. 

[0051] HOU-ized condition B-2 H6 0.0017Pa-m3/s (1SCCM) 
H2 0.17Pa-m3/s (100SCCM) 

Whenever [ stoving temperature ] 750 degrees C [0052] By this HOU-ized processing, it is 0.5 
micrometers to nickel base material front face. It was checked by observing a base material cross section 
with a scanning electron microscope that the HOU-ized layer of thickness is formed. Moreover, JIS Z 
By measurement based on 2241, Vickers hardness Hv improved by about 5 times. 
[0053] Next, the DLC film was formed on the HOU-ized layer. By the plasma-CVD method, the DLC 
film is the following, and was made and formed, the thickness of the DLC film — 1 micrometer it is . 
[0054] Membrane-formation material gas of the DLC film: C2H4[flow rate 0.17 Pa-m3 and s-1 
(100SCCM)] 

Power source: RF (1 3.56MHz) 
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Operating pressure: 66.5Pa (0.5Torr) injection power: 500W membrane-formation rate: The presentation 

of 100 nm/minDLC film was CH0.21. 

[0055] Such La Stampa is set to sample No. 101. 

[0056] In sample No. 101 , the DLC film was formed on the following membrane formation conditions, 
and also sample No. 102 of the same configuration were obtained. 

[0057] Membrane-formation material gas of the DLC film: Si4 (OCH3) [flow rate 8.5x10-2 Pa-m3 and 
s-1 (50SCCM)] 

CH4 [Flow rate 8.5x10-2 Pa-m3, s-1 (50SCCM)] 
Power source: RF (13.56 MHz) 

Operating pressure: 66. 5Pa (0.5Torr) injection power: 500W membrane-formation rate: The presentation 
of 100 nm/minDLC film was CH0.20Si 0.1O0.17. 

[0058] In sample No. 101, the DLC film should be formed and also sample No. 103 of the same 
configuration were obtained without carrying out HOU-ized processing to a base material. 
[0059] moreover, sample No. ~ sample No. which formed the DLC film in 101 and 102, without 
carrying out HOU-ized processing to a base material - 104 and 105 were obtained. 
[0060] Moreover, in sample No.101, HOU-ized processing was carried out to the base material, and 
sample No. 106 which shall not form the DLC film were obtained. 

[0061] These sample No. 1 01-106 were respectively included in the injection-molding metal mold for the 
optical disk substrates of drawin g 1 , and injection molding was repeatedly performed by the pressure of 
340kg/cm2. 

[0062] The durable shots per hour was investigated about each sample. Moreover, although injection- 
molding metal mold was used for one year and 100 La Stampa was used in the meantime, the number of 
La Stampa of the defective it became impossible to use was investigated in the meantime in the trouble 
by aggravation of the blemish by foreign matter mixing and adhesion of dust, dust, etc. entering. A 
result is shown in Table 1 . 
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[0064] The effectiveness of this invention is clearer than Table 1. 
[0065] 

[Effect of the Invention] According to this invention, while generating of an abrasion is prevented, it is 
hard to generate the trouble by aggravation of a blemish entering by foreign matter mixing and adhesion 
of dust, dust, etc., and La Stampa with long useful life longevity is obtained. That is, in addition to the 
property which was excellent in original which the DLC film has, the improvement effectiveness of the 
damage resistance by hardening processing is acquired. 

[Translation done.] 
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